1. Introduction {#sec0001}
===============

Since it was first recognized in December 2019, the 2019 novel coronavirus (COVID-19) has spread rapidly throughout the world. The health consequences of this virus are distressing: death, strained health care systems, and economic uncertainty. The psychological and social consequences may be equally devastating. People have been physically isolated from family, friends, and community, and schools and daycares around the world have been closed. There is a growing urgency to understand the impact of the COVID-19 pandemic on mental health to best prevent the emergence of serious mental illness as a secondary consequence ([@bib0023]; [@bib0034]).

Although limited, previous work shows that infectious disease outbreaks increase symptoms of depression and anxiety. A study of 129 individuals quarantined during the 2003 severe acute respiratory (SARS) outbreak in Toronto, Canada found that 29% of individuals had symptoms of post-traumatic stress disorder and 31% had symptoms of depression approximately one month following their quarantine; longer periods of quarantine were associated with more severe symptoms ([@bib0040]). In the early phase of the COVID-19 outbreak, 53.8% of respondents in China\'s Wuhan region reported moderate or severe psychological impact, with 17% and 29% reporting moderate to severe depression and anxiety symptoms, respectively ([@bib0079]). A survey by the Kaiser Family Foundation in late March 2020 found that 53% of women and 37% of men said that stress related to coronavirus had a negative impact on their mental health ([@bib0039]).

Pregnancy is a particularly vulnerable time when psychological distress can have negative consequences for both mother and baby. Since women tend to report higher symptoms of anxiety and depression during disease outbreaks than men ([@bib0004]; [@bib0039]; [@bib0079]), women who are pregnant during the COVID-19 pandemic may be especially affected. Sustained, elevated prenatal anxiety and depression symptoms increase the risk of postpartum depression, as well as prenatal infection and illness rates ([@bib0005]; [@bib0021]). Prenatal anxiety and depression symptoms may also cause changes in physical activity, nutrition, and sleep, which in turn affect maternal mood and fetal development ([@bib0021]). Prenatal anxiety and depression also increases the risk of miscarriage, preterm birth, lower birthweight, and lower Apgar scores at birth ([@bib0001]; [@bib0038]; [@bib0060]; [@bib0064]; [@bib0069]). Children of mothers who experienced high stress during pregnancy are more likely to have cognitive and behavioural problems, and are at higher risk for later mental health problems themselves ([@bib0036]; [@bib0051]; [@bib0069]; [@bib0075]; [@bib0077]). Prenatal anxiety and depression are also associated with changes to brain structure and function in infants and children ([@bib0002]; [@bib0048]; [@bib0059]; [@bib0065]). These long-lasting psychological and neurological effects highlight the importance of mitigating prenatal distress now, to support both pregnant individuals and their babies.

It is also important to look for potential resilience factors that may help protect against high prenatal stress. Social support can buffer the effects of prenatal stress, and has been shown to mitigate the impacts of prenatal anxiety and depression symptoms on maternal and infant stress response systems ([@bib0072]). Physical activity is also associated with reduced depressive and anxiety symptoms in pregnant individuals ([@bib0024]), and thus may provide another resilience factor.

Given the potential negative psychological sequelae of psychological, health and financial uncertainty coupled with social isolation, there is an urgent need to determine the prevalence of psychological distress among pregnant individuals during this pandemic and identify protective factors so that targeted interventions can be quickly implemented. The aims of the current study were to determine the prevalence of anxiety and depression symptoms in pregnant people during the COVID-19 pandemic and identify potential resilience factors associated with lower symptoms. The social distancing universally recommended by governments around the world may be especially problematic during pregnancy because social support has a well-recognized role in buffering the negative effects of stress ([@bib0061]).

2. Methods {#sec0002}
==========

2.1. Participants {#sec0003}
-----------------

The current study reports data collected from an ongoing study: Pregnancy during the COVID-19 Pandemic. This study recruited pregnant individuals across Canada via social media to complete an online survey. Study advertisements and the study website were shared via Twitter, Facebook, and Instagram. Ads were distributed to groups for expecting mothers, young parents, and midwifery and obstetric groups, and participants were encouraged to share the study with their friends and family. Inclusion criteria were: living in Canada, able to read and write English, and having a confirmed pregnancy \<35 weeks gestation. The data reported here were collected between April 5--20, 2020. This study was approved by the Conjoint Health Research Ethics Board (CHREB) at the University of Calgary, REB20--0500.

2.2. Demographics {#sec0004}
-----------------

Participants provided comprehensive demographic information including their birth month and year, postal code, education level, household income range, their baby\'s due date, and number of other children.

2.3. COVID-19 {#sec0005}
-------------

Participants completed a questionnaire about COVID-19 infections and isolations, as well as COVID-19-related life changes such job loss. This questionnaire was developed specifically for this study, based on previous work assessing stress during natural disasters ([@bib0045]). Participants were asked specifically about concerns due to COVID-19 with the following statements/questions: "During the COVID-19 pandemic, I have felt more alone than usual", "How much do you think your life is in danger during the COVID-19 pandemic?", "How much are you worried that exposure to the COVID-19 virus will harm your unborn baby?", and "Are you concerned that you or your baby are not receiving the care that you need?". Participants answered on a scale of 0 (*not at all*) to 100 (*very much so*). Participants were also asked "How has the COVID-19 pandemic affected your relationship with your partner?" on a scale of 0--100, with 0 (*it has strained our relationship*), 50 *(not much has changed*) and 100 (*it has brought us closer together*).

2.4. Anxiety and depression symptoms {#sec0006}
------------------------------------

Maternal depressive symptoms were assessed using the Edinburgh Depression Scale (EPDS) ([@bib0022]; [@bib0047]), a self-report questionnaire with possible scores ranging from 0 to 30. Scores ≥13 are used to identify women with clinically concerning depression symptoms and have been shown to have maximal consistency with a diagnosis of major depressive disorder ([@bib0022]). For a cut-off of 13 on the EPDS, sensitivity ranges from 38 to 43% (depending on trimester) and specificity is 98--99% ([@bib0008]). The PROMIS Anxiety Adult 7-item short form was used to assess general anxiety symptoms; T-scores 60--69.9 are considered moderately elevated anxiety symptoms and scores at or above 70 are considered severely elevated ([@bib0013]); possible scores range from 36.3--82.7. Pregnancy-related anxiety symptoms were assessed with a 10-item questionnaire about feelings surrounding the health of the baby and circumstances of the birth ([@bib0063]); possible scores on this questionnaire range from 10 to 40 . On all measures, higher scores indicate worse symptoms. There is no cut score for the pregnancy-related anxiety scale, but previous treatment studies used a median split to define groups with higher versus lower pregnancy anxiety symptoms ([@bib0074]). In our sample the median was 19, which we used to divide the sample into groups with higher and lower pregnancy-related anxiety symptoms.

2.5. Social support {#sec0007}
-------------------

Participants completed the social support effectiveness questionnaire (SSEQ) ([@bib0062]), which evaluates the type and self-perceived effectiveness of the support they receive from their partner or another support person, and the interpersonal support evaluation list (ISEL) ([@bib0018]), which measures broader perceived social support from friends, family, and others.

2.6. Physical activity {#sec0008}
----------------------

We asked questions about physical activity from the Godin-Shephard Leisure-Time Exercise Questionnaire ([@bib0037]), which is a validated self-report measure of exercise frequency in which participants report the number of times per week they engaged in mild, moderate, and strenuous exercise of more than 15 min. A total score was calculated, per standard procedure, by multiplying episodes of mild exercise by 3, moderate by 5, and strenuous exercise by 9. Individuals with scores below 14 are considered sedentary, 14--23 are moderately active, and 24 or more are considered active.

2.7. Data analysis {#sec0009}
------------------

Survey data were manually checked for accuracy and consistency before analysis. From an original 2225 respondents, we identified and removed 238 invalid records because either participants had not provided consent or they provided invalid due dates (i.e., their gestation fell outside the range of 1--35 weeks).

All analyses were conducted using SPSS 26.0. Descriptive statistics were computed for demographics and main study variables. An analysis of covariance (ANCOVA) was used to compare nulliparous to primiparous and multiparous pregnant individuals on measures of mental health symptoms (EPDS, PROMIS anxiety, pregnancy-related anxiety). Mental health symptoms were included as continuous variables. Age and gestation were included as covariates. The significance was set at *p*\<0.017 using Bonferroni correction for 3 multiple comparisons.

Bivariate correlations were used to determine relationships between mental health symptoms measures and social support measures. Multivariate binomial logistic regression was used to identify how COVID-19 related stressors (loss of employment, social isolation, relationship strain) and worries (concern about threat to own life, harm to baby, and not receiving the care needed) were associated with clinically elevated mental health symptoms (EPDS, PROMIS anxiety, pregnancy-related anxiety). Clinically elevated mental health symptoms were defined using cutoffs from previous literature: ≥13 on the EPDS ([@bib0022]), and T-scores ≥ 60 for the PROMIS anxiety scale ([@bib0013]). The loss of employment variable was binomial (yes/no); all other variables were measured from 0 to 100. The significance threshold was set at *p*\<0.0028 using Bonferroni correction for 18 multiple comparisons. The multivariate model was used to determine unique associations between COVID-19 factors and anxiety and depression symptoms. Parity was included as a covariate in the pregnancy-related anxiety model because of its significant association with pregnancy-related anxiety symptoms. No covariates were included in the other models. Univariate models were conducted as supplementary analysis, also with Bonferroni correction at *p*\<0.00028.

A logistic regression was used to identify resilience factors (physical activity, perceived partner support, perceived general social support) that were associated with lower odds of clinically elevated symptoms of anxiety and depression. Partner support was operationalized as the Total Support score from the SSEQ and general social support was operationalized as the Total Support from ISEL; both were continuous variables. The total score from the Godin was our measure of physical activity. The significance was set at *p*\<0.0056 using Bonferroni correction for 9 multiple comparisons.

3. Results {#sec0010}
==========

3.1. Participants {#sec0011}
-----------------

A total of 1987 individuals provided data for at least one measure on the survey between April 5--20, 2020 and were included in the current analysis; specific numbers of individuals providing data for each measure are listed in [Table 1](#tbl0001){ref-type="table"} . Not all participants provided data for each question, so numbers included in each analysis vary between 1581 and 1987. Missing data were handled with listwise deletion for each separate analysis; n is provided in the tables for each analysis.Table 1**Sample characteristics.** Mean, standard deviation, and range are provided for key demographic characteristics and depression and anxiety symptoms in the sample. The number of datapoints available for each comparison is also given. .Table 1MeasurenMeanStandard deviationRangeCronbach\'s AlphaGestation (weeks)198722.58.44--35.9--Age (years)190032.44.218.6--47.6--***Anxiety and Depression Symptoms***Pregnancy-related anxiety questionnaire175719.15.18--380.82Edinburgh postnatal depression scale (EPDS)176410.75.30--300.88PROMIS anxiety T-scores175760.18.136--830.94***COVID-19 Stressors***Job loss due to COVID-191581254 yes / 1327 no--Threat to own life from COVID-19179546.424.30--100--Threat to baby\'s life from COVID-19179351.725.10--100--Strained relationship with partner during COVID-19\*173556.321.30--100--Social isolation due to COVID-19178564.126.10--100--Concerned not receiving necessary care due to COVID-19158535.727.60--100--***Resilience Factors***Physical activity (total score from Godin)194733.121.20--119--Partner social support (SSEQ Total support)168555.814.94--800.94General social support (ISEL)167434.16.36--420.88[^2]

Participants were aged 32.4 +/- 4.2 years (range 18.6--47.6 years). 51% of participants had other children (37% had one child, 11% had two children, and 3.5% had three or more other children). Participants lived across Canada (12% British Columbia, 41% Alberta, 4% Saskatchewan, 3% Manitoba, 29% Ontario, 3% Quebec, 1% New Brunswick, 4% Nova Scotia, 1% Prince Edward Island, 2% Newfoundland and Labrador, and 1% from the Territories). The majority were married (77.9%) or cohabitating (19.4%) with a partner. Most participants self-identified as Caucasian (87.1%), with others identifying as First Nations (0.7%), Metis (1.2%), Inuit (0.1%), Black (0.7%), Chinese (1.6%), Filipino (0.9%), Korean (0.2%), West Asian (e.g., Afghan, Iranian; 0.4%), South Asian (e.g., East Indian, Pakistani, Sri Lankan; 2.6%), Southeast Asian (e.g., Cambodian, Indonesian; 0.3%), Hispanic/Latinx (1.1%), and Mixed Race or Other (3.3%). Most participants reporting having completed a trade or community college diploma (23%), bachelor\'s degree (41%), or higher (28%). Participants had a median household income range of \$100,000-\$124,999 CDN/year \[\$70,000--88,000 USD\].

While Alberta residents are over-represented in the data compared to Alberta\'s population within Canada (11.6% of Canadian residents live in Alberta), there were no significant differences in weeks gestation or maternal age between Alberta respondents and the rest of the sample, Alberta respondents were equally likely to be born in Canada, and had a similar breakdown by ethnicity (*p*\>0.05). Alberta residents had higher incomes (*p*\<0.001; median=\$125,000--149,000/year vs \$100,000--125,000/year), different education profiles (*p* = 0.002; higher proportion of high school diplomas and bachelor degrees), and were more likely to be married than respondents from elsewhere (*p*\<0.001; 83% vs 74%), which is consistent with population demographics in Alberta and Canada ([@bib0066], [@bib0067], [@bib0068]).

3.2. COVID-19 stressors {#sec0012}
-----------------------

One participant had a confirmed case of COVID-19; 25 others reported suspected but unconfirmed cases. At the time of this initial survey, most provinces in Canada were only testing serious cases (i.e., in hospital) or healthcare workers. None of these individuals were hospitalized. 11 individuals reported other people with COVID-19 infections within their household (6 partners; 1 child, 1 housemate; 3 unspecified).

At the time of the survey, 18.3% of participants reported job loss due to COVID-19 (16.1% laid off, 2.2% indicated their employment was terminated).

Participants rated their social isolation as 64 +/- 26, their worries that their own life was in danger due to COVID-19 as 46 +/- 24, and worries that the virus would cause harm to their unborn baby as 52 +/- 25, all on a scale of 0--100 (*not at all* to *very much so*). Average score on relationship strain (where scores \<50 indicate more strain and scores \>50 indicate the pandemic brought them closer with their partner) were 56 +/- 21.

Most participants (89%) reported changes in prenatal care due to the pandemic, including canceled appointments (36%), or not being allowed to bring a support person (90%). Average scores on the question of whether participants believed that the quality of their prenatal care had decreased were 36 +/- 28, on a scale of 0--100. 35% of respondents made changes to their birth plan because of the pandemic, including the location (11%), support people (25%), and childcare arrangements (11%). 74% had trouble accessing other healthcare during their pregnancy, most commonly reporting they could not access massage therapy services (58%), followed by chiropractic (26%); 9% reported that they were unable to access psychological counselling services.

3.3. Anxiety and depression symptoms {#sec0013}
------------------------------------

Mean scores are shown in [Table 1](#tbl0001){ref-type="table"}. 37.0% of participants had clinically elevated symptoms of depression (EPDS scores ≥13). 46.3% of participants had moderately elevated anxiety symptoms (T-scores 60--69), and 10.3% severely elevated anxiety symptoms (T-scores\>70). 56.6% total had clinically elevated anxiety symptoms. As expected, measures of anxiety and depression symptoms were moderately to strongly associated with each other, and negatively associated with perceived social support ([Table 2](#tbl0002){ref-type="table"} ).Table 2Bivariate correlations among mental health and social support measures. All p-values \<0.001.Table 2PRAQAnxietyEPDSISELPregnancy-related anxiety questionnaire (PRAQ)PROMIS Anxiety0.50Edinburgh postnatal depression scale (EPDS)0.460.80Interpersonal support evaluation list (ISEL)−0.24−0.26−0.35Social support effectiveness questionnaire (SSEQ)−0.20−0.31−0.370.42

3.4. Parity {#sec0014}
-----------

Nulliparous individuals were younger than primiparous and multiparous individuals (31.3 years vs 33.3, 33.6 years, respectively; *F* = 67.4, *p*\<0.001) and were further along in gestation (23.2 weeks vs 21.8, 21.6 weeks, respectively; *F* = 7.9, *p*\<0.001). Comparison of anxiety and depression symptoms by parity revealed no differences for EPDS (*F* = 2.6, *p* = 0.078) or PROMIS Anxiety (*F* = 0.34, *p* = 0.71), controlling for age and gestation. However, nulliparous individuals had higher pregnancy-related anxiety symptoms (*F* = 35.7, *p* \< 0.0001) compared to primiparous and multiparous individuals ([Table 3](#tbl0003){ref-type="table"} ).Table 3Comparison of mental health symptoms by parity.Table 3Nulliparous (*n* = 971)Primiparous (*n* = 735)Multiparous (*n* = 277)F-valuep-valueEdinburgh postnatal depression scale10.610.610.82.60.078PROMIS Anxiety T-scores60.460.059.30.340.71Pregnancy-related anxiety20.218.317.635.7**\<0.001**[^3]

3.5. COVID-19 worries and stressors in association with anxiety and depression symptoms {#sec0015}
---------------------------------------------------------------------------------------

We used binomial logistic regression to determine which COVID-19 related worries (threat to own life, harm to baby, not getting needed care) and stressors (loss of employment, changes to relationship with partner, feelings of isolation) were associated with and clinically elevated anxiety and depression symptoms. The odds for clinically elevated depression symptoms were increased by COVID-19-related worries and by partner relationship strain, but not by loss of employment. Odds for clinically elevated depression symptoms increased by 1% for each unit increase in perceived threat to own life, harm to baby and not getting care needed, 5% for each unit increase in feelings of isolation, and 2% for each unit increase in relationship strain (all measures on 0--100 scale). Loss of employment did not increase the odds of clinically elevated depression symptoms. Similar findings were observed for general anxiety and pregnancy-related anxiety symptoms ([Table 4](#tbl0004){ref-type="table"} ). For both depression and general anxiety symptoms, the largest effects were for social isolation. Results of univariate binomial logistic regression models showed significant associations between most COVID-19 factors and depression, anxiety, and pregnancy-related anxiety symptoms (Supplementary Table 1). Only loss of employment (for all 3 symptoms) and relationship strain (for pregnancy-related anxiety symptoms) were not significant in the univariate analysis.Table 4Multivariate models of COVID-19 specific factors predicting elevated anxiety and depression symptoms.Table 4*B*SEWald*dfp*Odds Ratio95% CI for Odds RatioLowerUpperDepression SymptomsConstant−4.420.36152.521\<0.001.012Threat to life0.0110.0039.931**0.0021.01**1.011.02Harm to baby0.0100.0039.951**0.0021.01**1.011.02Not getting needed care0.0130.00326.261**\<0.0011.01**1.011.02Relationship strain−0.0160.00325.131**\<0.0010.98**0.980.99Social isolation0.0450.004163.921**\<0.0011.05**1.041.05Loss of employment0.210.181.4210.231.240.871.76General Anxiety SymptomsConstant−3.380.32114.621\<0.0010.03Threat to life0.0210.00339.091**\<0.0011.02**1.011.03Harm to baby0.0110.00312.871**0.0011.01**1.011.02Not getting needed care0.0120.00319.831**\<0.0011.01**1.011.02Relationship strain−0.0060.0033.4710.0630.990.991.00Social isolation0.0320.003119.461**\<0.0011.03**1.031.04Loss of employment0.1800.181.0210.311.200.851.70Pregnancy-Related Anxiety Symptoms^\#^Constant−0.0.9910.3110.221\<0.0010.37Threat to life0.0140.00318.051**\<0.0011.01**1.011.02Harm to baby0.0140.00320.221**\<0.0011.01**1.011.02Not getting needed care0.0200.00350.181**\<0.0011.02**1.021.03Relationship strain−0.0070.0034.1610.040.990.991.00Social isolation0.0070.0036.6810.011.011.001.01Loss of employment−0.120.180.4610.500.890.631.26[^4]

3.6. Resilience factors {#sec0016}
-----------------------

The mean physical activity score on the Godin was 33, indicating that the sample could be considered 'active', using the classifications established by the Godin. Average scores on the SSEQ Total Support (partner social support) were 55.8 +/- 14.9. Average scores on the ISEL Total Support (general social support) were 34.1 +/- 6.3, which are consistent with previous reports in pregnant women, *M* = 35.4--38.7 ([@bib0015]; [@bib0016]; [@bib0054]).

The odds of clinically elevated depression and anxiety symptoms were lower if participants and had better perceived social support (independent effects for partner and general support) ([Table 5](#tbl0005){ref-type="table"} ). The odds of clinically elevated anxiety symptoms (both general anxiety and pregnancy-related anxiety) were lower if participants reported more physical activity.Table 5Resilience factors predicting reduced anxiety and depression symptoms.Table 5*B*SEWald*dfp*Odds Ratio95% CI for Odds RatioLowerUpperDepression SymptomsConstant3.42.33107.971\<0.00130.47Physical Activity−0.010.0036.6610.010.990.9880.99Partner support−0.030.00468.911**\<0.0010.97**0.960.98General support−0.060.0136.631**\<0.0010.95**0.930.96General Anxiety SymptomsConstant3.490.34108.071\<0.00132.84Physical activity−0.010.0028.281**0.0040.99**0.9880.998Partner support−0.03.00457.381**\<0.0010.97**0.960.98General support−0.040.0113.451**\<0.0010.97**0.950.98Pregnancy-Related Anxiety Symptoms^\#^Constant3.390.3691.441\<0.00129.70Physical activity−0.010.0037.3910.0070.990.9880.998Partner support−0.020.00424.321**\<0.0010.98**0.970.99General support−0.050.0129.541**\<0.0010.95**0.930.97[^5]

4. Discussion {#sec0017}
=============

Pregnant participants reported high levels of depression, general anxiety, and pregnancy-specific anxiety symptoms. Higher symptoms were associated with more concern about threats of COVID-19 to the life of the mother and baby, as well as concerns about not getting the necessary prenatal care, relationship strain, and social isolation due to the COVID-19 pandemic. These findings suggest that the COVID-19 pandemic presents serious psychological challenges for pregnant individuals, with the potential for both short term (e.g., preterm birth, postpartum depression) and long-lasting impacts on the developing fetus. These findings highlight the urgent need to reduce psychological distress during pregnancy. Increased perceived social support and increased physical activity were associated with reduced symptoms, and thus may be possible targets for intervention.

Elevated symptoms (above cut-off scores) of depression (37%), anxiety (59%) were higher than expected based on previous pre-COVID-19 cohort studies assessing symptoms in pregnant women with similar demographic profiles. Prenatal depression is estimated to affect 9--11% of individuals at any given time, with 18% of individuals experiencing a depressive episode at some point during pregnancy ([@bib0033]; [@bib0081]). The England-based Avon Longitudinal Study of Parents and Children (ALSPAC) found that 17% of 2390 pregnant women reported clinically elevated depressive symptoms (≥13 on the EPDS) in the first wave of the study (1990--1992), while 25% of 180 women in the second generation (2012--2016) reported clinically elevated depressive symptoms ([@bib0057]). In the Canadian Alberta Pregnancy Outcomes and Nutrition (APrON) study ([@bib0044]), a study with similar demographic profiles to those seen here, 11% of women had clinically elevated depression symptoms on the EPDS ([@bib0049]). Normative data for the United States indicates prevalence of clinically elevated depression symptoms in 8% of adults ([@bib0009]). These comparisons suggest that symptoms of depression have increased substantially during the COVID-19 pandemic ([Fig. 1](#fig0001){ref-type="fig"} ).Fig. 1To understand depression and anxiety symptoms in context, we compared results to published meta-analyses and normative scores on our measures of depression and anxiety. The prevalence of clinically elevated anxiety (blue) and depression (red) symptoms in the current study was substantially higher compared to meta-analyses (green boxes indicate full range of estimates) and the US population norms (green circles). References 1: ([@bib0033]); 2: ([@bib0009]) 3: ([@bib0025]) 4: ([@bib0012]).Fig 1:

In a survey of Chinese residents early in the COVID-19 outbreak (Jan 31-Feb 2, 2020), 17% of respondents reported moderate or severe depression, and 29% reporting moderate to severe anxiety (C. [@bib0079]). The rates of elevated depressive and anxiety symptoms in our pregnancy cohort are even higher, suggesting that the psychological impact of the outbreak may be of particular concern for pregnant individuals.

Pregnancy-related anxiety symptoms were similarly elevated in our cohort (mean=19.1) compared to recent studies with similar demographics, which reported mean scores of 7.3 ([@bib0073]) and 7.5 ([@bib0071]). General anxiety was elevated compared to a meta-analysis of pregnancy which reports 18--25% prevalence ([@bib0025]) and the general US population prevalence of 16% ([@bib0012]); see [Fig. 1](#fig0001){ref-type="fig"}. High levels of prenatal distress, particularly pregnancy anxiety, are concerning due to unique associations with elevated risk of preterm birth ([@bib0011]). The elevated anxiety and depression symptoms appear to be, at least in part, a consequence of the COVID-19 pandemic given that COVID-19-related worries were associated with higher symptoms. The odds of depression increased by 1--5% for each unit (on a 0--100 scale) increase in COVID-19 worries, results that were mirrored in the anxiety outcomes. Importantly, participants' worries that they were not getting adequate prenatal care due to COVID-19 were associated with higher symptoms in all categories, with the largest effect for pregnancy-related anxiety symptoms. This suggests that maintaining high quality prenatal care is a priority for pregnant individuals, and changes to care may lead to increased anxiety symptoms.

Consistent with the broader literature, better social support was associated with lower symptoms of depression and anxiety. The finding that higher perceived support and support effectiveness are associated with decreased depression and anxiety symptoms is consistent with the notion that social support buffers the effects of stress on anxiety and depression symptoms ([@bib0017]) and previous research showing decreased prenatal and postnatal anxiety and depression among women with higher levels of social support ([@bib0003]; [@bib0032]). Social support is an important determinant of physical and psychological well-being, especially during pregnancy when individuals take on new responsibilities and roles ([@bib0028]). Supportive social relationships directly affect mental health by encouraging positive health behaviors, increasing positive feelings, and enhancing emotion regulation ([@bib0019]) and indirectly by reducing the physiological stress response ([@bib0035]). Social support also reduces the effects of prenatal maternal stress on infant stress responses, suggesting that positive social relationships buffer the biological cascade of stress from mother to infant ([@bib0072]).

Previous studies in multiple populations ([@bib0020]; [@bib0029]; [@bib0078]), including pregnant individuals ([@bib0024]), indicate that physical activity is associated with reduced depression and anxiety symptoms. Our results were highly consistent, although the effect did not reach significance for depression after Bonferroni correction, but was at trend-level (*p* = 0.01). These associations have implications for pandemic control measures that limit opportunities for physical activity (e.g., closure of parks, beaches, and gyms) and suggests that encouraging physical activity among pregnant individuals may help reduce feelings of anxiety and depression.

The high anxiety and depression symptoms reported by participants are concerning for both maternal and child health. Children whose mothers experienced high prenatal stress are at higher risk of cognitive and behavioural problems, as well as mental illness in their own lives ([@bib0010]; [@bib0026]; [@bib0036]; [@bib0043]; [@bib0046]; [@bib0053]; [@bib0056]; [@bib0069]; [@bib0076]; [@bib0080]). Prenatal anxiety and depression symptoms are also associated with changes to brain structure and function in children ([@bib0002]; [@bib0048]; [@bib0065]). Such changes in offspring development are known to occur via multiple mechanisms, including epigenetic, hormonal (e.g., cortisol), behavioral (e.g., lifestyle factors), and social (e.g., lack of adequate support) factors ([@bib0006]), all of which are modifiable and therefore represent potential intervention/prevention targets.

Given the potentially serious consequences of untreated anxiety and depression symptoms in pregnancy on physical and psychological outcomes, interventions are urgently needed to reduce symptoms and build resilience. Psychological interventions for preventing and treating depression and anxiety in pregnancy are effective, with cognitive behavior therapy (CBT) emerging as a front-line treatment and interpersonal therapy (IPT) potentially offering additional benefits to reduce depression and increase social support ([@bib0031]; [@bib0052]; [@bib0055]). Preliminary evidence also provides support for e-health interventions; however, trials to date are relatively small and scaling for widespread dissemination is urgently needed ([@bib0030]; [@bib0041]; [@bib0050]). Evaluation of e-health treatments should be a priority, given that in-person psychological treatments are currently not available or severely limited. Treatment of pregnancy anxiety is also effective with brief midwife or obstetric lead interventions; however, the ability to deliver these via telehealth has not been tested ([@bib0070]). There is also suggestion that online programs improve partner social support and satisfaction, but to our knowledge these have not been tested in pregnancy ([@bib0027]). Psychological treatments may require specific investments from government to ensure wide access but could have large future returns.

One of the factors that may be closely associated with pregnancy-specific anxiety symptoms is parity, as first-time mothers tend to report greater pregnancy-related anxiety than parous women ([@bib0042]). Indeed, in our sample, nulliparous individuals had significantly higher pregnancy-related anxiety symptoms than primiparous and multiparous individuals. Parity was not significantly related to EPDS or PROMIS Anxiety scores.

Our sample was slightly older and more likely to be married or cohabitating than the Canadian averages for pregnancy ([@bib0014]; [@bib0058]). While this suggests that our data may not be entirely representative of Canadian pregnant individuals, samples with higher education, older age, and where more individuals are partnered tend to have fewer prenatal anxiety and depression symptoms. Thus, the elevated anxiety and depression symptoms seen here would be highly unexpected under normal circumstances. Given the low sociodemographic risks in our sample and the fact that Canada has had a relatively contained outbreak and universal health care, the results may be worse in populations with higher sociodemographic risks (e.g., low education, low income) or living in countries with larger outbreaks and/or worse containment measures. Symptoms of anxiety and depression can vary across pregnancy ([@bib0005]; [@bib0007]; [@bib0033]), and the rapid changes in government policies and outbreak risks during the current pandemic could add further confounding. Therefore, longitudinal studies with multiple assessment points will be necessary to better understand the nature of anxiety and depression symptoms in pregnant women during the current pandemic. Future studies should consider other factors that may additionally contribute to anxiety and depression symptoms such as history of mental health problems.

5. Conclusions {#sec0018}
==============

Pregnant individuals are experiencing substantially elevated anxiety and depression symptoms during the COVID-19 pandemic that are significantly related to COVID-19 specific worries about threats to their own lives, their baby\'s health, not getting enough prenatal care, and social isolation. These levels far exceed those normally expected during pregnancy and those experienced by other groups of people during the current pandemic. Social support and physical activity appear to be protective resilience factors. Given the known effects of stress on pregnancy, infant, and child outcomes, there is an urgent need to support pregnant individuals during this critical time to mitigate long-term negative outcomes.
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[^3]: Significant results (*p*\<0.017) are indicated in bold.

[^4]: Loss of employment was binary (yes/no); all other variables are 0--100 scale. Significant results (*p*\<0.0028) are shown in bold. ^\#^Model includes parity as a covariate.

[^5]: Physical activity is the total score form the Godin. Partner support is the Total Support measure from the SSEQ; general support is the Total Support from the ISEL. Significant results (*p*\<0.0056) are indicated in bold. ^\#^Model includes parity as a covariate.
